In recent years, techniques have been developed to study and manipulate single molecules of DNA and other biopolymers. In one such technique, the magnetic trap, a single DNA molecule is bound at one end to a glass surface and at the other to a magnetic microbead. Small magnets, whose position and rotation can be controlled, pull on and rotate the microbead. This provides a simple method to stretch and twist the molecule. The system allows one to apply and measure forces ranging from 10 −3 to >100 picoNewtons (pN). In contrast to other techniques, the force measurement is absolute and does not require calibration of the sensor. This protocol describes a procedure for building and using a magnetic trap. It gives a method for constructing a microchamber suitable for magnetic tweezers studies, including antibody coating and passivation. It also describes a series of simple steps to achieve end-labeling of DNA anchoring fragments. One anchoring fragment is biotin-labeled and the other is labeled with digoxigenin. The anchoring fragments are then digested and ligated to a central DNA region containing the sequence of interest. The biotinylated DNA is adsorbed onto streptavidin-coated magnetic beads, and the DNA-bead mixture attaches specifically to the antidigoxigenin-coated surface of the microchamber.
MATERIALS
It is essential that you consult the appropriate Material Safety Data Sheets and your institution's Environmental Health and Safety Office for proper handling of equipment and hazardous materials used in this protocol. i. An initial denaturation step for 5 min at 94˚C.
ii. Thirty cycles for 30 sec at 94˚C, for 1 min at 54˚C, and for 1 min at 72˚C. iii. A final incubation for 5 min at 72˚C.
6. Purify the PCR products with a Microcon YM-100 column according to the manufacturer's protocol. 
Digestion of Dig-Labeled Fragments

Construction of Microchamber
The dimensions of the resulting channel are 50 mm × 5 mm × 60 µm, giving a volume of 15 µL. See Figure 1B and Single-Molecule Studies Using Magnetic Traps (Lionnet et al. 2012 ) for details.
23. Cut channel (50 × 5 mm) in 60-µm-thick double-sided tape.
24. Drill two holes in the 50-µm-thick Mylar sheet. Experimental measurement of the magnetic field (gray line) created by the magnet setup described in the text. Prediction of the resulting force generated on 1-µm-diameter beads (MyOne, Dynabeads) using manufacturer's magnetization data (black circles). Force actually measured using the method described in the text on a similar bead (black line).
25. Sandwich double-sided tape between glass coverslip and Mylar film.
26. Attach two polypropylene connectors to the Mylar using double-sided tape (Duplocoll 375). 32. Incubate in a humidified chamber (e.g., Petri dish with wet tissue) overnight at 37˚C.
Attach two
33. To bind nonmagnetic beads to the surface, proceed to Step 34. Otherwise, proceed to
Step 40.
Fixation of Nonmagnetic Beads
Depending on the antibody/passivation combination used, a different protocol for binding nonmagnetic beads to the surface might be needed. In some cases, nonspecific binding of magnetic beads to the surface might be sufficient to provide the desired amount of fixed beads.
34. Rinse chamber with ddH 2 O.
35. Inject 10 µL of undiluted polystyrene bead solution into the reservoir connected to the chamber.
36. Use the syringe to draw the bead solution into the microchamber. Keep the reservoir full by adding the desired buffer.
37. When the beads are distributed evenly along the length of the chamber, stop the flow. 48. Resuspend the beads to homogeneity by tipping the tube upside-down (without causing the liquid to drop) or spinning the tube between thumb and forefinger.
